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THE GLIMASTER 2BUS TAANSMITTER 


® I. INSTALLATION 


Ae 


d. 


After carefully unpacking both shipping containers, tha 
ZEUS 331 RF unit and the 352 Modulator/Power Sapply 
units should be axamined for visible shipping damage, 
If the transmitter has been damaged in shipp: notify 
transportation company at once. Retain all shipping 
cartons aml packing material, 


The 331 RP uhit will normally be located on the main 
operating table in a convenient position where all 
controls are accessible. It is recommended that the 
ZEUS be located to the left of the operator's position 
with the station receiver located to the right. Top of 
unit should not be covered or obstructed or tube and 


component life will be materially shortened, 


The 332 Modulator/Power Supply Unit can be located at 
any convenient position remote from the actual operating 
position, Cables are provided for 10 fest of separation 
between the RF and MOD/F5S wnits. A 20 foot extension 
unit can be furnished when it is desirable to locate the 
MOD/PS at a more remote point than provided by the 

10 foot standard cable. 


Cable connections should be made: 
Ll. Power cable with rectangular connector to both units. 


&, Antenna relay coil and receiver mting connsctions 
to J308 (octal socket) on MOD/PS unit, per Fig. 1 
and schematic CL~10-2558, 


3. RF outpot cables for 2 and/or 6 meter antenna 
systems to coaxial fittings on RF deck. (As observed 
from front panel the 6 meter output is to the left.) 


4. Microphone plug with Amphenol #80MC-2M connector. 


5. Connect LLOV AC male plug on MOD/PS wit to suitable 
hg rot or sy agg on 60 cycles, with not less than 
2 Ap capacity, rior to making pover ecnnection 
make certain that TUNE-OPERATE switch is in OFF 
position, AUDIO control is in GW position, and 
TRANSMIT-STANDBY switch is in STANDBY position.) 


Turn TUNE-OPERATE switch to TUNE #1 position and 
observe that VFO dial and meter face are illuminated, 


Observe that blower motor can be heard faintly in rear 
center of unit, 


f, THE 300 VOLT POWER SUPPLY IS ACTIVE AT ALL TIMES 
EXCEP? WHEN THE TUNE-OPERATE SWIICH IS IN THE OFF 
POSITION. DO NOT REMOVE COVFR PLATES FROM RF OR 
AF UNITS WITHOUT PLACING THIS SWITCH IN OFF POSITION 
OR (PREFERABLY) DISCONNECTING UNIT FROM AC POWER LIVE. 


ii, QPERATING INSTRUCT LOWS 


a, CONTRO JUNCTIONS = RF UNIT 
1. TUNE-OPERATE SWITCH (5 positions) (81) 
OFF All power removed from units 


TUNE #1 Activates all filaments and low voltage 
power supply. Connects meter in V5 grid 
current position. HV supply is deactivated. 


TUNE 2 Same as TUNE #l ex@ept meter moved to read 
grid current of V6 (final power amplifier) 


TUNE {3 #$Same as OPERATE except meter is connected 
to read grid current of V6. 


OPERATE Normal operating position with high voltage 
supply and oscillator controlled by 
TRANSMIT=STANDBY switeh. Meter connected 
to read plate current of V6 (power 
amplifier. ) 


2. TRANSMIT-STANDBY Toggle Switeh (53) 


KRormal transmitter send receive switch 
controlling VFO and HV supply. 


3, FREQUENCY Control SWITCH (3 positions) (55) 


EM Sets VFO to cover suitable range for 144 
to 148 MC operation 
XTAL Connects crystal socket to oscillator for 


erystal control on either band. 


6M Sets VFO to cover suitable range for 50 
to 54 MO operation. 


4, CW-AUDIO Control (S2, R2) 


CW Position = be rem key jack and shorts modulation 
transtorner 


AUDIO Position - after initial calibrations provides 
er for adjusting clipping Level up to 


5, VFO Tuning (CL) = controls VFO frequency over sither 
2M or 6M calibreted range. 


6, MULTIPLI“VAR (C6) = Tuning control for VS plate to 
resonate in either 50 MC range for 5M 
operation or 72 MC range for <M operation. 


7. 8M DOUBLER = Tuning control fer Ve plate to resonate 
in 144-148 MC range for EM operation. 
(Automatically disabled for 6M operation. ) 

&. AMPLIFIER GRID (C8) - Tuning control for tank circuit 
between V5 plate and V6 grid. (Tank is of 


CLIMASTER miltiband type simultaneously 
covering both 2M and 6M range. ) 


9, AMPLIFIER PLATE-TUWE (C9) = 


6 meters - Input (resonating) capacitor of 
6 meter PI network. 


& meters - Series tuning capacitor for 2 meter 
HieQ tank cireuit. 


10. AMPLIFIER PLATE-LOAD (CLO, L16) - 


6 meters - Output (loading) capacitor of 6 mater 
PI network. 


2 meters - Adjusts variable Link coupling for 
control of loading on 2 neters. 


11, BANK SELECTOR SWITCH (2 position) (56) ~ 


& meters - Disables V4 and establishes circuits 
for 50-54 MC operation. 


2 meters =~ Connects V4 and establishes cireult 
for 144 to 145 MC operation. 


DRIVE (85) - Varies screen voltage on V5 to 
establish proper grid current on V6. 


13. VFO (54) = Pushbutton switch to activate only VFO 
{or crystal) for frequency spotting. 


14. AUDIO CALIBRATE (Rear of chassis) (RL) - 
Potentiometer for abet pa gain of low 


Level audio for calibration of clipper 
levels on CW-AUDIO panel control, 


ls 


Le 


15. VFO CALIBRATE = Screwdriver adjustment accessible 
thra top cover, for correction of any 
slight error of the dial pointer. 


eo a 


Cc. 


LS. METER (ML) = Panel meter whose function is auto- 
matically selected by TUNE-OPERATE switch 
to read driver tube (V5) grid current 
(O83 Ma); amplifier (V6) grid current 
(O-10 Ma) or amplifier plate current 
(0-400 Ma). 


17, MONITOR (I4) ~ Glow lamp serving as both send- 
receive pilot Light and modulation 
monitor. 


18. MIC (JL) ~ Receptacle for microphone input with 
apr for push to talk modification 
egired. 


19. KEY (J2) = Closed ecireuit jack for telegraph key. 
MODULATOR /POWER SUPPLY CONTROLS 

A BIAS ADJUSTMENT (R301) is the only control on the 
MODULATOR/POWER SUPPLY chassis. (This is factory preset 
and will not normally require adjustment. However, when 
a suitable DC milliameter is availeble it is desirable 
to check this adjustment during initial installation and 
periodically thereafter. ) 


J303 is the associated jack for metering 6114 current 
for adjusting #301. 


NOTE: A low resistance (2 ohms or less) meter should be 
employed. Most VOM meters more than meet this require- 
ment on their £00 Ma or legs sensitive scales, 

TUNING PROCEDURE (6 Meters) 


Initial tuneup on 6 meters is recommended. The following 
Step-by-step procedure should be followed: 


Ll. Sat controls as follows: 


TUNE-OPESATE SWITCH OFF 


FREQ. CONTROL Sw XTAL or 6M 

CW-AUDIO CONTROL CW position 
MULTIPLIFA) Center of 64 segments 
AMP GRID ) marked on panel 

AMP PLATE-TUNE Counter-clockwise 
AMP PLATE}-LOAD Counter-clockwise 
BAND SELECTOR SWITCH 6M 

DRIVE Mid range 


- 


TUM 


TRANSMIT-STANDEY 


Insert suitable 5 meter 


on panel or set VFO 


STANDBY 


erystal in crystal socket 
to desired frequency. 


Close key (or renove plug from key jack). 


switch to TUNE 1 position. 
ewitech TRANSIT=STANDBY to 


THANSAIT position. 


Tune MULTIPLIFR to max. meter reading. 
Switch to TUNE "2 position and tune AMP GRID for 


max, heter reading, 
reading of 6 to 7.5 Ma, 


Return TRANGMIT-STANDRY switch to STANDBY position. 


Adjust DRIVE control for meter 


Connect suitable coaxial cable from antenna to 6 
meter output Jack (P3) (located on rear of unit), 


Turn switch to OPERATE position. 


Switch to TRANSMIT position ana 


PLATE-TUNE to resonance as indicated 


current on the meter, 


Rotate AMP-PLATE LOAD in clockwise directio 
simitaneously adjusting AHP PLATE TUNE un 
between 190 and 210 Ma, 


dip in meter eurrent is 
ING PROCEDURE (£2 Meters) 


lL. 


set controls as follows: 


TUNE-OPTRATE Syiteh 
FREQ CONTHOL Switch 
CWeAUDIO Control 
MULTIPLIER 

2M DOUBLER 

AAP GRID 

AMP PLATE TUNE 

AMP PLATE LOAD 

BAND SELECTOR Switch 
DRIVE 


TRANSMIT-STANDBY Switeh 
i 


OFF 

ATAL or 2M 

CW position 

Center of 2M segment 


a 
b 

Pointer at "2 o'clock" 

Pointer at "12 o'clock" 

2M. 

"18 o'clock" 

STANDBY 


{The w et 


After 3 minute warmup, 


quickly adjust Amp 
by minimum _ 


n while 
til minimum 


CAUTION ~ HEAD PRORGUSELY BEFORE OPERATION 


Several operators have experienced arcing in the final amplifier 
tank circuit of the ZEUS, Investigation has shown that this 
condition results from inadequate load of the final, sither 
during tune-up or operation, The foll precautions should 
be observed to prevent arcing: 


l. Always be certein, when changing bands, that the antenna 
load is connected to the propor coaxial output receptacle. 
Even a short period of operation on 6 or 2 meters with 
improper load on the proper output terminal can cause 
destructive arcs on the amplifier plate tuning capacitor. 


2. Be sure the antenna relay ia of the coaxial type and is 
functioning properly before operating the ZEUS, 


5, When adjusting loading on 2 METERS set LOAD control to 
"12 o'eleck" bofore applying high voltage. 


4. Weaver cperate with AMPLIFIER plate current "dipped" 
below 120 Ma. 


5, Although the ZEUS will operate on both bands with antenna 
systems having moderately high standing wave ratio, it is 
highly recommended that avery effort be sade to employ 
antenna systems with YSWR of less than 1.8 to 1.0. It 
has been cbserved that gany otherwise gcod antenna systems 
on 2 and 6 meters have been greatly degraded with poorly 
designed antenna relays, We recommend the DOW KEY DX—60 
a3 an accessory to the ZEUS. 


6 Seme operators have reported difficulty in reducing plate 
current to 200 Ma on 6 meters, particularly when cperating 
below 50,2 MO, All observed instances have shown that 
the 6 meter antenna used had at least a 2:1 SwWh. iIf 
possible, the SWR should be reduced. 


If it is not practical to improve the Swi the loading can 
be reduced by increasing or decreasing the length of 
eoaxial cable between the transmitter and the antenna 
relay, Normally a change of 3 feet will be satisfactory. 


p, 6-A 


&. Insert suitable crystal or set VFU to desired 
frequency. 


3. Close key or remove plug from key jack. 


4. Switeh to TUNE 2 position. Allow 3 minutes for 
filament warmip. 


5. Switch TRANS.ATT-STANDBY to TRANSIT position. 


6, Adjust MULTIPLIER, 2M DOUBLER and AwP GRID all for 
maximum meter reading. 


7. Adjust DRIVE control for 6 to 7.5 Ma meter reading. 
& Return TRANSMIT-STANDBY switch te STANDBY position. 


9. CGonnect suitable coaxial cable from antenna to & 
meter output jack (PZ) loeated on rear of unit. 


10, Tarn switch to OPERATE position. 


11. Switeh to TRANSIT position and quiekly adjust AMP 
PLATE-TUNE to resonanée as indicated by minimum 
current on the neter. 


1lé. Increase antenna coupling by rotating AMP PLATE-LOAD 
control in ¢lockwise direction until meter reads 
200 Ma. Retune AAP PLATE TUNE to minimum if required 
ami again increase Loading to 200 Ma, 


15. Recheck grid current by switching to TUNE 3 position. 
Read just AMP GAID for maximum meter reading. Read just 
DRIVE eontrol to between 6 and T Ma. 


14, Return to OPERATE position. 


NOTE: When a suitable output indicator such as a miero- 
mateh or other RF outout meter is available it will 
normally be possible to obtain somewhat higher output on 
& meters by adjusting the PLATN TUNE and LOAD controls for 
maximum indicated power output rather than olnimum plate 
current dip. In either case, amplifier plate current 
should not exceed 200 Ma for AM operation or 250 Ma for 
CW operation. 


CW operation (2 or 6 meters) 

1. After following the & or 6 meter tuneup procedure 
outlined in the previous sections the ZEUS is ready 
for Ci’ operation on either band. 

&. The 2BUS is designed to furnish clean, chirpless keying 


with a very minor back-wave output. Keying is of the 
grid block type of the 6CL5 multiplier stage. 


= (Rey 5-£5-1) 


EB. 


VFO DIAL SCALE 


L. 


The ZEUS VFO has been designed both mechanically 
and electrically to provide stable frequency control 
over both the 6 and 2 meter bands. 


Direet frequency calibration of the ZEUS VFO employs 
a unijgue systern of frequency readout which permits 
setting frequency to greater accuracy than any other 
Similar unit. Study of the dial calibration will 
indicate that each 250 KC point is subdivided into 

5 segments projected across diagonal lines, Lach 
successive intersection of a diagonal line with one 
of the horizontal Lines covers a 50 hC step. With 
@ little practice it is possible to employ this dial 
seale system to set to within 10 KC of the desired 
frequency. 


~B-A~ 


3. 


4. 


3. 


A screwdriver control, accessible from the top of 
the RF unit, is provided for calibration of the 
VFO dial parts. 


Differential frequency readout is another unique 
feature of the ZEUS VEO. The logging seale is 
marked with a series of circled numbers which depict 
the frequency change per division of the vernier 
ealibrator visible the recessed window. For 
exanple, the number (5) appears near the low edges of 
both the 144 MC and MG VFO range. This indicates 
when 9QS5Ying 5 KC from, let's say, 50, 110 DC it is 
only necessary to move the VFO one vernier division 
and you are thera, Likewise, to Q5Y down 20 KC one 
would move the dial 4 divisions. 


The ZEUS VFO dial utilizes 8 somewhat unlinear dial 
seale for the purpose of furnishing the greatest 
band spread in that portion of both the 6 and 2 
meter bands where wost activity is centered while 
Still providing adequate frequency reset over all 
portions of the band, 


OSCILLATOR OPERATION 


l» 


fe 


The proper selection of VFO range for the particvlar 
band to be used is accomplished by the panel switch 
captioned 2M ~ XTAL = 6M, 


Crystal controlled operation on either band is 
accomplished by inserting a erystal in the panel 
receptacle and switching the 84 ~ KXTAL = 64 switeh 
to the XTAL position. 


Crystal control on either band can be achieved with 
erystals as follows: 


% meters: 8000 to S222 Ke 
1E,000 to 18,333 EC 


G6 meters: 8354 to 9000 Kc 
12,500 to 13,500 KC 


NOTE: le-15 MC erystals are recommemied for maximum 
freedom from spurious outputs and minim 
IVI problems, 


A panel switch, 54, captioned VFO is utilized for 


spotting frequency of oseillator (VFO or XTAL) and 
for zero beating purposes, 


9. 


{II. 


1. 


a. 


o. 


SPECIFICATIONS 


Frequency Range: 


a) 2 mater band - 143 to 148.5 MC 
b) 6 meter band - 49.5 to 4,1 MO 


Frequency control: 


a) 2 meter band «= Internal VFO or crystals in 
8 or le MC range. 


b) 6 meter band - Internal VFO or erystels in 
8.09 or 12.5 MO range. 


Frequency bene: | VFO drift after 15 minute wasup 
ass than 7 parts per million per 
hour for normal room temperature 
yarlation, 


Powar Ratings: 150 to 180 watts carrier input 
100 to 120 watts carrier output 


Modulation 

Characteristics: a) Glass B high level plate and 
sereen modulation of Power 
Amplifier stage. 


b) Low level speech clipping with 
automatic level. control actuated 
by peak detection of modulator 
output. (Preset to stert speech 
elipper at approx. 90% negative 
modulation. } 


e) Modulation monitor lamp indicates 
when clipping starts. 


a) Response characteristics (with 
& db clipping): 


Flat to within £-3 db from 550 
to 3000 eps. 


Down more than 10 db at 200 eps 
and 3600 eps. 


Down more than 18 db at 120 eps 
and 4200 eps. 


e) Calibrated i aged level control 
with up to 18 db useable speech 
e¢lipping at 95% modulation with 
~50 db, high impedante micho- 
phone at normal yoice level. 


f) Internally produced hum and noise 
down more than 40 db below 952 
modulation with 12 db clipping. 


«l= 


6. Spurious Output: Less than 5 milliwatts 


output at any frequency when 
operated into matched load, 


7. Output Impedance: 40 to 8&0 ohm nominal, 


ing speed to more than 40 WPM 


Keying | a) Key 
Characteristics: b) Rise time approx. 2 milliseconds 


¢) Decay time approx. 4 milliseconds 


9. Power Requirements: 115 wolts, 58-652 eps, 600 VA 
IV. CIRCUIT DE: LON 
A. RF SECTION 


1) 


OSCILLATOR: Vl, & type 6BRT is employed as a series 
tuned, high C VFO in the £4 to 27 MC range. Output 
is coupled from the oscillator cathode and fed thru 
low capacity cable to the following stage. 


The use of the paralleled sections of ths 6EBK7T with 
its resultant high GM and mechanical stability 
provides an unusually stable oscillator. Plate 
voltage of approximately 45 volts from a regulated 
source and nt current regulation contribute 
materially to frequency stability, 


55 serves to select proper range for 2 or 6 meter 
operation, The same switch converts the oscillator 
to erystal control when desired, 


Oscillator tuning ranges are: 
& meters: 24,0 | 24.67 MO 
6 meters: £5,0 = 27,0 mc 


In the XTAL poe the 6EBE7 serves as a modified 
Colpitts oscillator and furnishes extremely stabl. 
erystal frequency control. 4 or 12 MC fundament.t 
mode crystals may be used. 


BUFFER: We is a Class A buffer stage followirs the 
VFO. (When erystal control is employed this scage 
becomes a Class C,. frequency maltiplier.) Lose 
coupling to the oscillator and regulated sur ply 
vol S on this 6AH65 stage contribute to overall 
stability. 


MULTIPLIER: VS, a type GCLS, is employed as a 
frequency miltiplier, The plate tank casseltor (C6) 
covers sufficient range to permit opera‘ion as either 
& doubler to 50 MC for 6 meter operaticn or as a 
tripler to 72 MC for 2 meter operation, 


~ll- 


4. 8 Meter DOUBLER: V4). a type 7558, is used to 
double frequency to 144 MC range for 2 meter 
operation. This stage is disabled (by 56) for 
operation on 6 meters. 


5, DRIVER: VS is a straight-thru amplifier utilizing 
a miltiband coupler in its plate circuit. Straight. 
thru operation of this stage contributes consider- 
ably to the spurious-free, harmonic-free output of 
the ZEUS. A screen voltage control (R35) in this 
stage serves as means for adjusting grid drive to 
optima on the final amplifier stage. 


6, FINAL AMPLIFIER: V6 is an RCA 7034 tetrode 
amplifier with a specially devised, high efficiency 
multiband tank circuit, The tank elreuit operates 
as a modified PI network on 6 meters wherein ClO and 
C9 serve as plate tuning and plate loading capaci- 
tors, respectively. The tank circuit operates as 
a haif-wave lumped tank on 2 meters with adjustable 
link esoupling. Mechanical linkage on the shaft of C9 
varices the link coupling on the 2 meter tank, 
permitting a single panel knob to serve as 
control for both bamis. Separate VHF receptacles 
at the rear are provided for each of the two bands, 


LOW LEVEL AUDIO 


Vi (L2EAXT) and V6 (12AU7) are low level audio stages 
located In the RF unit. <A special feature of the ZEUS 
audio systen is the use of two separate audio gain 
controls. Rl is located at the rear apron of the AF 
chassis and is used to preset the audio gain of the 
unit in such 4 manner as to permit the panel gain 
control, Re to read speech clipping level directly in 
decibels, Once set for a given microphone and operator 
this control will seldom require readjustment. (The 
MONITOR lamp, I4 gives a continuous check on this 

nal jan beanie) 


R/S time constants in the low Level andio stages are 
selected to yield optimum performance from the clipper 
and high level audio stages. 


The second half of V8 is employed as a cathode follower 
to furnish low 5 gergir output permitting separation 
of the AF UNIT a the MODULATOR/PS UNIT. 


Output level from the cathode follower is 45 peak to 
peak volts or more before overload. 


HIGH LEVEL AUDIO 

The high level audio circuits components are entirely 
contained within the MODULATOR/POWER SUPPLY UNIT. They 
may be considered as three separate circuit groups, 


1. Speech Clipper - Filter consisting of two type 
1N34-A diodes (CR302, CR303) arranged to furnish 
symmetrical clipping of audio signals above a 
certain level. A sine wave exceeding this level 
is clipped into a square waveform. Single voice 
peeks exceeding this certain level are clipped off 
at their tops. The level at which clipping starts 
is established by V306, a type 6C4 whose action is 
described in paragraph IV-D. 


The filter following the clipper circuit is es- 
pecially designed to attenuate high frequency 
components including those above 3500 cycles in the 
original voice input as well as those gencrated by 
the clipper process. 


%, Phase Inverter ~ Driver section employs a 12ATT 
(V301) as a cathode coupled phase inverter and a 
SEX? (V302) as a push-pull direct coupled cathode 
follower driver. Direct coupling between the driver 

the modulator stage greatly minimizes the two 
major disadvantages of s Class B modulator system. 
Low frequency distortion is eliminated and grid 
current clipping is virtually eliminated. 8301 
establishes the operating point of the driver 
System to set proper zero signal conditions on the 
modulator tubes, 


3. Modulator stage - employs 2 type Sl1l-A (V303, VZ04) 
as conventional zero bias modulators with a specially 
designed modulation transformer to transfer nodulated 
outpat power in proper proportion to the Class C 
RF Pinal amplifier plate and screen. 


AUTOMATIC MODULATION SYSTEM 


The exclusive AUTOMATIC MODULATION CONTROL system in 
the ZEUS provides a simple, trouble free technique for 
control of speech clipping over wide range of modulator 
load and speech input conditions. 


A type 6W4 (V305) is utilized as a biased peak detector 
with circuit constants so arranged as to produce no 
output until a negative modulation peak exceeding 90% 
modulation is encountered. <A single such pesk produces 
4 signal across the 6W4 load, and to the 6¢4 (V306) 
cathode follower. The clipper bias on the 1534 stage 
is reduced by this action, Time constants are such that 
corrective action starts in legs than 100 microseconds, 
Release time is of the omer of 50 milliseconds. This 
has proven to be an idea] balance for normal voice 
characteristics and microphone techniques. 


A glow lamp, located on the panel of the RF UNIT and 
captioned MONITOR provides a visual indication of the 
action of the clipper circuitry end provides the overator 
with an effective modulation indicator. 


POWFR SUPPLIES 


Several separate power supplies are utilized in the 
ZEUS. These are all of conventional and conservative 
design. 


i. 


325 Volt DC supply utilizes a 5046 (VS07) as a full 
wave rectifier and provides B positive level for 

all tubes except the 611 MODULATOHS and the 7054 
POWER AMP. <A regulated 150V Dc is derived from 

this source by means of a type OA@ (V308) and is 
used as plate and screen supply for Vl and V2. A 
negative bias voltage (CR30L) is also derived from 
this supply for keying, biasing and similar purposes. 


875 Volt supply employing two SR4GY (VS10, W211) 


A type 6BK7GI (V3LE) is employed as a DC clamp tube 
for protection of the sereen of the 7034/4X150 tube. 


Filament current regulation for the 6BK7 oscillator 
tube is furnished by a unique cascaded ballast tube. 


(V309, V313) arrangement making VFO frequency 
essentially independent of line voltage variation 
of normal proportion 


C20,C21 ,C22 
C23 


ses ¢27,C28 
630,031,032 
C33 


C53 

C54 thru Ccél 
FUSES 
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MERCURY~ZEUS RF UNIT 
Model 331 
ELECTRICAL PARTS LIST 


DESCRIPTION 
115VAC~60 eyeles,16 Watt 


sa fate a 
pond ie 5-7p KPO 
rede rmeerl be fd 7 HPO 
coramic V75pf,2. 5% NPG 
caranic,4.7pf , 5% 
trimmer ,4. ~25pf, NFO 
trimuer , b35<23 N650 
ceramic, 858 
variable,5 ay 
variable ,35pf 
variable,j.7~L3pr 
variable 7 toot 
variable,) iseebiotet 
ceramic, ch) 3pr,N 
ceramic, 51pf, 12 ti HPO 


WR. 
kipLey 


Hammar] und 


CRL 
Aerovex 


CRL 

cRL 

Arco 
Hermerlund 
Hanmarl ud 
Johnson 
Johnsen 
Johnson 


Arco 


selected and added as required 


ceramic,1£0pf,2.5% 


Arco 


selected and added a6 required 


ceramic. , 5%, NPO 
ceramic ,15pf 

ceramic ,39 

ceramic, .0022 mfd,. 
seramic,.01 mfd, 
coramic.L47pf 
ceramic, .0O22 ufd. 


ceranic,.Ol ofd, 
csramic.4.7pf 
ceramic, 0022 mfd, 
mica, 62pf 


=. chru 03 ¢3} ceramic, .0022 nfd. 


ceramic ,5 Shi aas 
ceramic fai d 
mica, 0006 med. 2500¥DC 
ceramic ,500p ctv" 
ceratic, 02 | Ol aha. 
coramic,4& 

ceramic, — 

ceranic. 47 r 

ceramic, & FORE 
coramic,.0022 mfd 
ceramic,  — 
ceramic, 

serenin B0kt ef 


24G, 1 amp 


Arco 
Arco 
arco 
Aerovox 
Aorovox 
Areo 
Aerovox 
Aerovox 
Areo 
Aerovox 
Areo 
Aerovox 
CRL 


Aerovox 
Sangaro 
CRL 


Acrovox 
Areo 
Aorovox 
Arco 
Aerovox 
Aerovox 
Arco 
Agrovox 
Aerovox 


Littelfuse 


TYPE 
E463 


ECM-100-5 


“104 
HPO-S1 
CM-15-F-181-6 


CM-15<F«27] «J 
CM-15-C-150 
Cu 5<E 390 
BCD-D1<-10MV 
BCD-D1-4GHy 
CCp-,70 

BCD-D1-1GK) 


§503-50Z 


BCD~D).-4GM¥ 
BCD~D1-1GMV 


INDICATCR LAMPS 


6.37 at .25 amp GB. 

6.39 at oL5 amp G.E. 

neon G.E. 

o29uh National 

1 Sia, 125MA Miller 
turns,#26 enamel wire North Hills 

3 turns,#7l@ wire,@ inch dia. 

3 turns,#i4 wirea,§ inch dia. 

7 uh Ohmite 

3 turns, #12 wire 3/4 inch dia. 

24 turns,#16 wire,l inch dia, 

1.@ wh Ohnite 

7 uh Ohmite 

7 uh Oheite 

4, turns, {26 tubing 2 a dia, 

5 t — 8 wire.1 eh dia. 

7 uh Obmite 

os A Ohmite 
t 4 wire, 1 inch dia. 

0.84 uh Ohmite 


O-4,00MA, O-LOMA,O-3MA F.S. 


neck eat yp 9 ne 
variable,comp, oor’4 34” 
fixed,comp,4 aa a 
faxed’ coms’ 12k 108, 3M 

fixed, comp, 47 prt aw 
fixed,comp,330 ohm,10%, 3W 
fixed, comp,1K, 10%, dw 
fixed, comp, 47K 10%, aw 
fixed,comp,120 ohm,10%, Ww 


te 
ae 
fixed, comp, 22K, 10%, 
fixed, comp, 1K, 58 4 


fixed, comp, 22K 104. 
fixed, comp, 2.2K 19h wW 
fixed,comp, 22K,10%, 4 
fixed. comp,6,8k,10% 2H 
fixed, comp,15 ohm, 5% 
fixed,comp,1500 ohm,1 yaw 
selected ai os as sgasare 
Saree comp 220k, 168 

ed, comp, 
fixed’ comp. 33K,10%. i 


peueecebbbopebcossbieeans 


és to Be 


t + 
nd 


(EPL-331~-2) 


XR7O (form) 
620 
F120 (form) 


Z50 


ideal Precision 
Meter 


B70 


RESISTORS (cont'd) 


(EPL~331~3) 


i fixed, comp,15K,10%, AW AB 
R32 fixed,comp,1.8 neg.10%,4W AB 
R33 fixed, comp, 470K .1 “10k, 3 AB 
R34 fixed comp, 189K, 10%. AB 
R35 fixed CORP, 3. 3K ee AB 
R36 fixed, comp, 22 xi AB 
R37 fixed ,cemp,1 ce AB 
R38 fixed, comp,3.3 - % AB 
R39 fixed, comp ,56X AB 
R40 fixed,comp,2.2 AB 
RAL Fised ony 3h AB 
R&e fixed. comp ,47K AB 
Rit fixed, comp, 39 Peg t+ AB 
Sik Bete = 4 5 iti CRL 

5 er, position 
92 A.B 2 pole, pes t= (part of R2) 
33 A,B togele,double pole,single 

ow Carling 

Sk pushbutton Switcheraft #4006 
354 ,0,6 wafer.3 poles,3 position CRL PA~1005 
S5A ,B, wafer,3 poles,2 position CRL (modified) 
HATS? CRMER 
TI 6,3¥ at BA Epes Prod. Inc. 2205 
TUBES, ELECTRON 
vc —*6BK G.E. 
V2 6AH6 GK. 
v3 6CL6 Gz. 
74,¥5 7556 PCA 
75 FOI4 Ro 
V7 L2AX7 G.E. 
Wes 1L2AU7 G.E,. 


ZEVS MODULATOR AND POWER SUPPLY UNIT 


SYMBOL 
CAPACITORS 
C302 

6303 

C304 


$308, C307 
308, C309 


C310 
cll. ;C312 
C313,A,B,C 


C314,.C315 C17 
C316 


RECTIFIERS & 
DIODES 


GR302 ,CR303 


use 
RELAYS 
KIO2 
INDUCTORS 
L302 

L303 

L304 
RESISTORS 


R312, R313 

os 
R316 

R317 ,R31E 
R319" 

R320 


Model 33 


2 


ELECTRICAL PARTS LIST 


DESCRIPTION 


paper,.1 ofd. Se OOY 


ceram. 


ec, 470pr , 500V 
ceramic ,2200pf, 500V 


coramic, .O1 mfd,600V 


peeee et ofd. 


v 
paper,.05 mid, 400V 
ceramic, .02 are woor 


paper,.1 mfd 


electrolytic, "10 af 
palienecdae = Re Are 40 afd 
50V/450V/3509 


electrol 


paper,.0l mfd,l 


V 


selenium rectifier 


germanium diod 


ias 


250V 


Megan, 
JAG 6A shekiplo 


DPST 6V.AC 
3PDT 115¥. Ac 


1 HY 
swinzing choke 
filter choke,& 


filter choke, " 20HY 


12~2HY , 200MA 


HY 


300MA 
L5MA 


te , 90ufd/500¥ 
600 


variable ,COMP 25K 10%, 2 
Of, i 


fixed comp, 12K, 
fixed, comp, 82K, 


fix®d,comp, 
fixed! Comp, 33K, 
fixed, comp,1 
fixed, comp,180 
fixed. comp, 220 
fixed,coop,1 
fixed, comp, 
fixed, comp, 47K 
fixed ,eoap, 56K, 
fixed, comp, 22K, 


108. ge 


fixed, comp, 33K ,10%, 
fixed, comp, 22K ,1 
fixed, comp.1 mog,1 


M,, 
5 LOm, 3 
eorting bh 
K 18 vay 
rest {9 iw Gek 
age 


fixed, conp.6.8 mez,10%, 2W 
fixed, comp.$,27 mer,! 


r 


[a 


10%, 2 


AFR. TIPE 
Sangago 33 
Aerovox BCD 
Aerovox BCD 
Aercvox BCD 
Sangano 33 
Sangamo 33 

Eric ED-..02 
gy pe 33 
Mellor TOS452 
Mallory FP375.6 
Pyramid TMS1910 


Cornell-Dubilier 1651 


Radio Receptor Co. 16¥i 
IN34A 


Amperex 
Littelfuse 


Artisan 
Artisan 


Chieago 
Stancor 
Stancor 
Stancor 


Allon-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradloy 
Allen-Bradiey 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen«BradLoy 
sllen-Bradley 
Allen-Bradley 
Allen-Bradley 
kllen-Bradley 
Allen-Bred] e+ 


Arace ¥ 


RESISTORS, (cont'd) 


R322 fixed,conp,1. anette 
R323 fixed,comp,120 oha 
R324 fixed ,comp, 10K .1 
R325 fixed, wirewound,7. 
R326,R327 fixed, wirewound, 50 
L328 fixed ,wirewound ,15K.10%, rr 
R329 fixed, wirewound 2 K 
R330 fixed, comp, 2.,7E 
R331 variable ,c K 
R332 fixed, comp, 22k 10% 
a333 fixed, comp, 56 ohm, 1 
RIS4 fixed,comp.47 ohm,1 
R335 fix ed, wirctound , 50K, 1 
R336 bLerpai 
TRANSF ORINS 
- plate 
T302 plate & filaments 
T303 modulation 
TUBES. ELECTRON 
viol ——~——~«SdL2aT7 
302 
¥303 , ¥304 S11-A 
¥305 644, 
¥306 6Ch 
V307 504 
V308 OA2 
v309 3H? 
vai) W312 sna 
3 6BE7 


fixed, comp, 2.7 neg» 10% +i 


7 san 


r 


(EPL~332-2-C) 


Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Bradley 
Peo 
Allen Bradley 
Allen-Bradley 
Allen-Bradley 
Allen-Sradley 


and added as required 


Epeo Products 
Epee Products 
Epeo Products 


uT3 Type 6§ 


2225 
2eL5 
Amal; 


Vi. 


~a. MFO Alignment Procedure 


The VFC of the Climaster ZEUS S31 Transmitter is care- 
fully calitrated before shipment and should not normally 
need realignment. 


Realignment of the VFO should not be attempted unless 
conclusive tests Indicate that the VFO CAL control range 
is inadequate. 


The alignment proceedure is as follows: 


Refer to Fig. & (component location of RF unit). Mote 
the lecation of the three VFO padders C5, Ce and C3. 


A calibrated receiver covering the range of 24 to 
25 MC is required, 


Align the VFO with all covers in place and secured, 


Set the VFO CAL control slot to 10 o'¢lock (or 4 o'clock) 
as view from the front of the unit, 


Set the TUNE-OPERATE switch to TUNE 2. Set the TRANSMIT. 
STANDBY switch to TRANSMIT. Set the 2M ~ XTAL ~ 6é switch 


Step 1 - bg VFO dial to Siete apO ae receiver to 
carefully zero- ; the ad josting 
the padder C5, 


Step & = Set the VFO dial to 145 MC. Tune the receiver to 
24.667 MC, Again zero-beat the VFO by adjusting 
the padder os] Py 


Repent steps 1 ant & until the two ends of the 
2M band agree to within 1 KC or better. 


Step 3 - Sat the 2M ~ XTAL = 6M switch to 6M. Tune the 
receiver to 85 MC, and adjust padder Ce to zero-beat. 


NOTE: Where & receiver with sufficient calibration accuracy 
at £4 to 25 MC is not avallable the above procedure 
ean be followed utiliz the appropriate harnonic 
frequencies in both the 2 and 6 meter band. 


VI. -b. Blower Lubrication and Cleaning 


The blower bearings should be oiled about once every 
—— months with a few drops of not too light machine 
O11 » 


At about the same intervals remove accumulated dust 
from the blower vanes and the radiator of the final 
amplifier tube. 


VI, «¢. Tube Replacement 


Revlacement of certain tubes may require resetting 
of one or more adjustments, 


After replacement of V302 (6BX7), V303 (@11A) or 
V304 (81LA) the current on the metering jack J30}3 must 
be reset to 50 to 70 ma with an external meter. Do 
not. interchange the plate connectors on the SllAts, 


Replacing the filament voltage regulator tubes V309 
and V310 check the heater voltage of the VFO tube V1. 
It should read 6.0 to 6.4 VAC at nominal line voltage 
of 115 VAC. 


The replacement of the remaining tubes does not re= 


quire adjustments but indiscriminate tube changing should 
be avoided. 


| 


VI, «fi. Resistance and voltage Measurements ~ AF UNT 


All weasurenent: taken from tube pin to chassis: res- 
istence measurevents taken with power Supply cable 
gisconmmectad, 


Voltage measurements taken with LLSV AC inout to power 
supply, TUWE ewlteh in pesition 1, AUDIO et minioun, 
DAIVE st minions, BANG in 2M, togpie switch ia ThANSMIT 
nodition. Voltege measurements are teken with VIVA. 


TUBE PuN RESISTANCE YOLTACE 
VL 1, & Tat 65 
6h 72 
2, 7 23K a AV 
3, 8 Ly LT 
4 0 O 
3 Q 6,9 AC 
9 bay | 
We rl 63 elV 
64H6 
£, 4 o 
Fa 0 6,0V AG 
> taf LSO¥ 
6 Taf 115V 
7 230 2.15 
Wa 1 120 ov 
6C LS 
S, 9 TOK ASY 
3 10S PALSY 
ra o bod¥ AC 
5. 7 C a 
130E : 350 
“hh Ay te eS o 0 
To56 
90K om 
3, 6 L7SK BTOY 
4 0 6.67 AC 
6 120K 400v 


VI -d cont'd. RF UNIT 
VS 1, 5, 7, 3 0 0 
T5586 
ok need 
3, 6 O (varies with DRIVE 0 (varies with DRIVE 
from 0 to 50K) from 0 to 2507) 
€ 0 6.07 AC 
6 120K 400V 
V6 L& ming Int 0 (do not check 
T0354 terminal with HV on) 
2, 4, 6, 8 Q a) 
3 0 6.37 AC 
T a) 0 
Radiator Inf 0 (do not check 
with HV on) 
Base Index 9% “LOOT 
Plug 
TT 1 Inf 2657 
LEAXT 
O-1M (vories with ia) 
AUDIO CALIBRATE 
control) 
a oooh EuTV 
4,5 0 6,3 AC 
6 Inf soy 
7 1,8M 0 
8, 3 oO ° 
Va 1 Inf a 
TeAuT 4007 
re Lek to 1M (varies 7T5V 
with AUDIO control) 
& 14k 907 
4,5 oO 6.3 ac 
6 inf 215V 
T ae S| o 
a 1.4 12Y 


Vi. «i, Resistance ani Voltage Measurements 


MODULATOR /POWER SUPPLY 


Voltages mensured in operating condition with proper 
Loading bat without modulation. 


Rasistance measurements taken with RF Unit disconnected. 


TURE Pin RESISTANCE VOLTAGE 
VSoL 1 10H é5s¥ 
Lent 
iS Lek =E9V 
3,6 200K OV 
4,5 Q 3.15) AC 
3 LOM 7T5V 
T LOM =EOV 
a 0 4. 1L5V AG 
Vao0s 1 Lit 107 
6BXy 
2, 5 10M 3507 
2 LE0R eV 
4 LM 40¥ 
6 L50Kk eV 
7, 8 0 5.15¥ Ac 
7305 1, 4 o 3,.L5V Ac 
8114 
a L504 all 
Plate cap oak 9209 
Va0a 1, 4 o 3/15V¥ AC 
B11A 
Ke 150K BV 
Plate cap Se 9207 
yaos 4 30K 920V 
Gwe 
3 3.6M L50V 
7 Inf 
6.5V AC pin to pin 
B 


Se ed 


cant wl 
id 


Vi. -d. MODULATOR/POWER SUPPLY (cont'd) 


Vaos 1,6 10M 250V 
6CA 
a, 4 a S.1L5V AS 
1.64 901 
50K (varies with 110V 
neter polarity ) 
Veteys 2, 8 10M S75V 
504. 
4, 6 60 &50V AC 
¥308 1, 5 10M LSOV 
OAS 
2,4, 7 a a 
¥509 2 1 20V AC 
auT 
1.5 6.3V AC 
Valo 2 1 20V AC 
SHY 
v 1.5 6.57 AC 
V31l soa, B 30K 920 
5i4 
4, 6 75 1cOOv AC 
VLE 2, 8 30K 9s0V 
5R4 | 
4,6 75 1000V AC 
V3L2 1, 4 Inf “140V 
GEX? 
2.5 SOK 350V 
3, 6 ") Q 
7, 8 G B.15V AC 


“4 


115VAC 


by 
©) a 


3 K302 | 
© 


O ee 
Fig. 1 

Octal socket for auxiliary equipment control 
(located on skirt of MOD/POWER SUPPLY Unit) 
Pin #1 - normally open relay contact 

#2 - common relay contact 

#3 < normally closed relay contact 
iThe relay K302 is activated for transmission; 
Pins #4, & 5 = 1L5VAC for aux, antanna relay 


(ON for transmission) 


PIOGURE 1. 
or 


LINN JH Tee 
MILA dOL ?NOLLVOCT INGNOdNOD 8 "OTa 


mar7y 


wal LEGEND FOR J30/ 


L HEATER GROUND 
2 G3VAC MODULATION Rm ay Con (301) LEGEND FOR J302 
2 AUD PUT 
4 MODULATION MONITOR Lane kgsiauscisiagd COMTACTS OF K302 FOR 
S PRONSION FOR PUSH To TALK AUX. EQUIPMENT 
3 womea CLOSED 
& Chass GrmemD a 
2 Cirseren enn 4g J NSYAC OUTPUT POR AUR, ANTENA LAY 
@ wen vocraca 
@ FRGQULATED HEATER VOLTAGE 
1 wo COMmaC TION CLAMPER 
‘k *180V RRQULATED vad 
2 WEVAC Lived (Common) 2 5 
a er 
4 ¢8eet( FOR AUDe PRE) 
/ WA Lee = 
1 H88N RBULATED 
12 OAS - pre eee Con. (p08) a 
1 nBvac- Lv Ween PRewey 
. Preven FOR Pum TO TALK 
2 8 oe i 
= ow 


er: 


OP a oes ormamened STATED 


AA SORETERS fam Ot Ones Hm Arw ZEUS MODULAT 


COORD 06 REQETTED. & POWER SuPrI 
018—258F 


= 


E p35: Sebi bs ae DID © 


1 
t g 
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NOTES: LEGENO FOR PI 
1 UMLESS OTHERWISE STATED 1 HEATER GROUND 8 HIGH VOLTAGE 15 WSWAC— LINE 
ALL CAPACITORS ARE IM MFO.,600V 2 E.3VAC- MODULATION RELAY COM (K301) 9 REGULATED HEATER VOLTAGE 16 + ISOV REGULATED 
ALL RESISTORS ARE In OHMS, 210%, 72 3 AUDIO OUTPUT 10 MO CONNECTION IT HIS VAC — 1. RELAY COM (K302) 
2  IMICATES FRONT PANEL FACILITY 4 MOOULATION MONITOR LAMP 11 +160V REGULATED 18 IISVAC — LY. TRANSF. PRIMARY SCHEMATIC 
5 PROVISION FOR PUSH TO TALK {2 HSVAC ~ LINE ( COMMON) 19 PROVISION FOR PUSH TO TALK 
3 COMPONENTS MARKED (=) ARE SELECTED AND 6 CHASSIS GROUND  -s80v 20 RF AMPLIFIER SCREEN z ZEUS RF UNIT 
ADDED AS REQUIRED 7 CLAMPER GeiD 14 + 300V (FOR AUDIO PREAMP) 21 +320v 


